Mutant p53 can delay growth arrest and loss of CDK2 activity in senescing human fibroblasts without reducing p21(WAF1) expression.
Functional wild-type p53 is required for human diploid fibroblasts (HDF) to enter an irreversible growth arrest known as replicative senescence. Experimentally, abrogation of p53 function by expression of human papillomavirus type 16 E6 or disruption of a key downstream effector p21 by homologous recombination both extended HDF life span. However, although sufficient to extend life span, p21 down-regulation is not necessary, because expression of a dominant-negative mutant p53 (143(ala)) extends life span without apparently decreasing p21 expression. Given the importance of p53 in cellular senescence and the general assumption that p21 may be the sole mediator of its action in this process, we have investigated how abrogation of p53 function can overcome senescence without lowering expression of p21. We have found up-regulated levels of the cyclin-dependent kinase 2 (cdk2) protein in HDF expressing 143(ala) mutant p53 as compared to senescent controls, together with an increase in p21-free cdk2 which, in conjunction with cyclin E, is able to form an active kinase which can phosphorylate the retinoblastoma protein. However, forced overexpression of cdk2 in near-senescent HDF failed to restore cdk2-associated kinase activity. Our data suggest that p53-mediated senescence depends on factor(s) other than p21 which modulate formation of cyclin E-cdk2 complexes.